The aim of this study is to overcome the lack of empirical research dealing with the main factors of currency crises in the Republic of Serbia, analyzing periods of currency crises and creating an early warning system to anticipate the upcoming currency crises. Using econometric analysis, this paper examines the determinants of currency crises episodes during the period from January 2007 to May 2018, and based on this, it makes proposals for economic policy makers. It has been shown that dominant factors are those that bind mostly with the effect of factors from the external environment, which is important in assessing and forecasting potential crises in the Republic of Serbia. More specifically, the obtained results indicate that the overvaluation of the national currency, current account balance as a percentage of GDP, imports and stock exchange index are statistically significant variables.
Introduction
Currency crises are mainly the result of a macroeconomic imbalance, which is most often reflected in the fiscal deficit and the deficit of foreign trade. Based on the theoretical nature and causes of the crisis, three theoretical models of currency crises can be identified (Babić and Žigman, 2001) . The first-generation models are found in the work of Krugman (1979) , and their essence is that the breakdown of a fixed exchange rate regime is triggered by an unsustainable fiscal policy (Burnside, et al., 2008) . These models focus on poor economic policy which causes tenacious and rising macroeconomic difficulties. Consequently, due to growing and unsustainable macroeconomic problems, investors attack domestic currency, which leads to its depreciation (Ari, 2012) . The unsustainable movement of certain economic indicators, such as public debt, budget deficit or excessive expansionary economic policy, are the main factors present in the models of the first generation of currency crises. The growth of the budget deficit drains the central bank's foreign exchange reserves, which jeopardizes the sustainability of the applied exchange rate regime. The second-generation models of currency crises are first described in Obstfeld (1986) , and the main focus is on the market itself, and not only on the economic policies of the government. According to second-generation models, the currency is mainly affected by self-fulfilling expectations and market panics, and also by "triggers" that influence expectations to move in the same direction (Babić and Žigman, 2001) . If there are positive expectations of the majority, there is no attack. Otherwise, negative expectations occur when economic policy is not kept adequately and deviates from the optimal one, which affects the growth of the balance of payments deficit and the possibility that the domestic currency will be overestimated. Then, according to the "effect of the herd", investors react in such a way that the exchange rate is defended depending on the amount of foreign exchange reserves available to the monetary authority. Therefore, a crisis may be triggered without the previous substantial worsening of macroeconomic fundamentals. In order to explain the emergence of the Asian financial crisis, the models of the third generation of currency crises were developed. The thirdgeneration models mostly focus on the distortions in the banking and financial system that cause different types of problems mainly reflected in liquidity problems, moral hazard lending problems, bank runs and balance sheet problems caused by foreign debts (Nakatani, 2017) . Therefore, the occurrence of the currency crisis is caused by accumulated difficulties in the financial and banking sector and by foreign borrowing. Theoretically, government guarantees focused on attracting foreign investment generate a bubble in the asset market that ultimately bursts and generates the crisis (Cuaresma and Slacik, 2009 ).
The issue of adequate analysis and prevention of the currency crises outbreak has become exceptionally important for economic policy makers in many countries, especially after the recent global financial crisis, which has highlighted the importance of creating and evaluating the performance of early warning systems which can provide a quantitative assessment of the likelihood of a currency crisis in the short term (Comelli, 2014) . The financial crisis has particularly pointed to the fact that it can be easily transmitted to the real sector and in most cases causes a currency crisis. The subject of the research is the evaluation of the currency crises episodes in the Republic of Serbia using the probit model, as well as the determination of factors on the basis of which currency crisis can be predicted in the future period.
The objective is to create an early warning system model which will be able to detect the crisis incidence and more importantly, the determinants of the crisis. Analyzed determinants are divided into three groups: macroeconomic variables representing the adequacy of economic policy management; indicators vulnerable to external environmental shocks; and factors of financial liberalization. On the basis of ex post analysis, the aim is to determine which indicators have a statistically significant impact on the emergence of the currency crisis in Serbia, and then which group of variables has a dominant role. The contribution of the study is reflected in the fact that the factors of the currency crisis and the possibility of their emergence through probit technique have not been evaluated on the example of the Republic of Serbia. The results of the study show that adverse movements of variables vulnerable to external environmental shocks, such as current account deficits in relation to the GDP, imports and real exchange rate misalignment have the greatest impact on the likelihood of forthcoming currency crises. These are important results that can be used by policymakers in the conduct of monetary, fiscal and foreign exchange policies.
Significant consequences that the currency crisis can have on the public and private sector have caused the emergence of a large number of research aimed at determining the causes and nature of currency crises with the intention of providing a tool for forecasting forthcoming crises. The main hypothesis of the survey is that episodes of currency crises in the Republic of Serbia are due to distortions of variables reflecting external vulnerability.
The analysis consists of three phases: in the first phase, the periods of crises are identified using the Exchange Market Pressure (EMP) index; in the second phase, the selection of the variables causing the crisis is conducted based on the relevant literature; in the third phase, the specified econometric model is assessed using probit analysis. The rest of the paper is structured as follows. Section 2 gives the review of the relevant literature, while section 3 describes the methodology used in this paper. Section 4 presents empirical data and analysis. Section 5 is dedicated to the discussion of results. Concluding remarks are presented in section 6. Zb. rad. Ekon. fak. Rij. • 2019 • vol. 37 • no. 1 • 191-212 
Literature review
Numerous empirical studies dealt with the topic of currency crises, both single and multi-country studies. In order to timely determine the likelihood of a crisis and to provide an adequate response, it is necessary to develop an appropriate methodology on the basis of which crisis forecasting will be carried out. Several non-parametric and parametric approaches can be applied. The most commonly used non-parametric approach is signal approach. On the other hand, there are several parametric approaches, such as discrete choice models or linear regression models. Lately, several innovative approaches gained a lot of attention among researchers -binary recursive trees, artificial neural networks and Markov's switching models.
Signal approach was proposed by Kaminsky, Lizondo and Reinhart (KLR) (1998) . They suggested an early warning system which is based on monitoring the movement of certain indicators that record unusual comportment in the pre-crisis period. When some of the monitored indicators go beyond a certain threshold, a "signal" is issued. This signal represents a warning that crisis may occur within the next 24 months. The results of their research showed that indicators with the most success in issuing trustworthy crisis signals are exports, real exchange rate misalignments, GDP growth, equity prices and the ration of money stock to gross international reserves. Balaga and Padhi (2017) used the KLR methodology to examine India's vulnerability to the currency crisis between January 1986 and December 2015. Obtained results indicated that the KLR methodology successfully predicted currency crises in India in 1991 India in , 2008 India in -2009 India in and 2012 . The main causes of the stated currency crises were different: the crisis in1991 happened due to fiscal mismanagement; the crisis in 2008-2009 was accredited to global financial crisis and the crisis in 2012 was caused by national macroeconomic disparities. Kaminsky and Reinhart (1999) used the KLR signal approach to analyze the relations between the banking and currency crisis. Their results specify that, in most cases, problems in the banking sector precedethe currency crisis while the currency crisis excavates the banking crisis. They have provided a general conclusion that crises episodes happen when the economy enters the recession after a longer period of high economic activity powered by capital inflows, credit and followed by an overvalued currency.
Several authors have tested the prognostic strength of the KLR methodology and compared different methods for forecasting currency crises. In some cases, the quality of anticipation was rather poor. Berg and Pattillo (1999) wanted to test the predictive power of the KLR approach compared to a regression-based approach. Their results implied that a regression-based approach produced more accurate predictions than the KLR approach. However, in both models the same variables were found to be significant predictors of the crisis: overvalued real exchange rate, low foreign exchange reserves growth, low export growth, high growth of broad money to foreign reserves ratio and high current account deficit. Alvarez-Plata and Schrooten (2004) analyzed the prognostic power of the KLR approach in the case of the Argentinean currency crisis. They have discovered that the quality of anticipation was low in this case. Budsayaplakorn et al. (2010) examined the likelihood of currency crises applying both, a multivariate probit model and a signal approach. Their findings revealed that signal approach could deliver an effective warning system and, that in the case of five Asian countries, it outperformed the probit model. They have identified that international reserves, stock market indices and gross domestic product were indicators that provide the most reliable crisis signal.
On the other hand, parametric approaches, namely discrete choice models (probit and logit models), have been proposed in numerous studies. The discrete choice models solve some of the limitations of the signal approach. The outcome of the discrete choice models provides a numerical value of the likelihood of currency crises. Furthermore, there is a possibility of testing the statistical significance of independent variables and assessment of their contribution to the crises prediction (Glick and Hutchison, 2013) .
Some of the earliest studies that apply probit analysis were conducted by Frankel and Rose (1996) and Eichengreen et al. (1996) . Frankel and Rose (1996) investigated a sample of annual panel data for 105 developing countries during the period from 1971 to 1992. Practical conclusions indicated that currency crises happened in the situation characterized by low GDP growth, high domestic credit growth and a high level of foreign interest rates. In addition, the high probability of a crisis was also related to low ratio of FDI to debt. According to their findings, the current account and government budget deficits were not significant predictors of currency crises. Eichengreen et al. (1996) tested whether currency crises could be transferred from one country to another in the form of "contagion" using a binary probit model. Their conclusions suggested that the likelihood of domestic currency crises increased by eight percent if there was a speculative attack elsewhere in the world. Frankel and Saravelos (2012) examined numerous indicators in order to explain the cross-country occurrence of the 2008-09 financial crisis. They have investigated the various leading indicators based on the extensive review of the previous literature and their aim was to determine whether indicators suitable for forecasting one round of crises were suitable for forecasting the next round and to discover the leading indicators that are most suitable predictors of currency crises. Consistent with the results, foreign exchange reserves and real exchange rate overvaluation were the most suitable indicators for currency crises forecasting. Moreover, good predictors of the currency crisis were also credit growth, current account balance and the level of external and short-term external debt. Comelli (2014) analyzed the effectiveness of logit and probit early warning systems forecast in emerging markets on a sample of 29 countries Zb. rad. Ekon. fak. Rij. • 2019 • vol. 37 • no. 1 • 191-212 in the period from January 1995 to December 2012. In line with the results, the likelihood of currency crises increased when credit to the private sector increased, while it decreased when GDP growth rates were high and also when the level of net foreign assets was high. Nakatani (2018) examined the likelihood of a currency crisis on a sample of 34 developing countries using the probit method. Practical results demonstrated that productivity shocks and risk premium shocks were important predictors of currency crises. Also, the results indicated that the floating exchange rate regimes were more prone to currency crises. Feridun (2008) surveyed the main determinants of the Turkish currency crisis in 1994 and 2000-2001 using three models: probit, logit and limited dependent models. The empirical results exposed that significant predictors of the Turkish currency crises were fiscal imbalances, portfolio investments, global liquidity conditions and fragilities in the banking sector. Miyakoshi (2000) examined the main determinants of the currency crisis in Asia using the probit model. The results showed that main causes of the Asian currency crisis were fragilities in the financial sector, reflected in the low ratio of foreign reserves to total debt and swift and irregular financial liberalization. Ari (2012) investigated the main determinants of the Turkish currency crises on a sample of the data covering the period from January 1990 to December 2008 using a multivariate logit model. His findings discovered that essential predictors of the currency crisis in Turkey were disproportionate fiscal deficits, great growth of money supply, high growth of short-term external debt, fragility of the banking system and external damaging shocks. Candelon et al. (2014) estimated the dynamic logit model and their findings exposed that regarding in-sample prediction, dynamic logit models outperformed the static one. Additionally, the predicting power of a dynamic model usually increased with the extension of the prediction horizon.
Regarding the latest approach, there are several empirical studies that apply stated innovative techniques. Ghosh and Ghosh (2003) investigated the role of macroeconomic variables and structural factors in currency crises by applying the binary recursive trees technique. Their results indicated that structural weakness was an important factor of currency crises and that there was a complex relation among macroeconomic discrepancies and structural weaknesses. Nag and Mitra (1999) assessed the performance of two approaches, the signals approach and the artificial neural network (ANN) approach, to identify leading economic indicators of the emerging currency crisis. The empirical results specified that the artificial neural network model outperformed the signals approach model. Sevim et al. (2014) analyzed the currency crises in Turkey based on the data set for the period from January 1992 to December 2011, using artificial neural network, decision trees, and logistic regression models. Developed early warning systems could precisely forecast the occurrence of the currency crisis within the subsequent 12-month period.
Markov-switching approach is also useful for investigation the currency crisis. Ari and Cergibozan (2018) compared the predictive power of logit and Markov's regime switching method using six endogenous crisis indicators spanning the period from 1990 to 2014 on the sample of the financial crises in Turkey. The conclusions of their analysis discovered that Markov-switching model slightly outperformed the logit model. Furthermore, they showed that the main determinants of the currency crisis in Turkey were portfolio investments, the inflation rate and the ratio of bank foreign deposits to total deposits. Çeşmeci and Önder (2008) analyzed the currency crises in Turkey using three estimation techniques (OLS model, signal approach and Markov model). Their findings revealed that the main predictors of Turkish currency crises were the real-sector confidence index, the banking-sector fragility index, public debt and the ratio of budget balance to GDP. Alvarez-Plata and Schrooten (2006) examined the role of macroeconomic factors and self-fulfilling speculation in the currency crisis in Argentina using a univariate Markov-switching model. The results showed that an alteration in expectations had a significant impact on the incidence of the currency crisis in Argentina. Brunetti et al. (2008) investigated changes in the exchange rate using the Markov switching GARCH model. The empirical results showed that stock index yields, real effective exchange rates, the ratio of money supply and reserves and the yields of banks' stock indices are important factors of the currency crisis.
The research of the currency crisis in the Republic of Serbia is mostly limited and predominantly related to the theoretical basis and the causes of the emergence of currency crises. Marković (2015) investigated the usual internal and external factors of currency crises, in order to clarify the essence and fundamental causes of currency crises from the end of the twentieth century. The results of the survey showed that the inadequacy of economic policy and speculative attacks were the most important factors of currency instability. As the main determinants of currency crises the author emphasizes: long retention of appreciated exchange rate, bad monetary policy conduct, primarily in the fixed exchange rate regime and the negative impact of short-term, speculative capital. The outcome of all these factors is the spending of foreign currency reserves by the central bank and speculative currency attacks. Marinković (2009) examined the mechanism and causes of the combined banking and currency crisis in Serbia and discovered that the banking crisis was caused by the legal insolvency declaration by a group of banks. Mladenović and Petrović (2014) wanted to clarify two entirely contrary effects that large currency depreciation had on inflation by investigating two currency crises in Serbia, one in the 1980s and the second in 2008-2009. Their findings disclose that, after 2000, macroeconomic stabilization, price liberalization, labor market reforms and banking sector restructuring have resulted in the failure to spiral wages and prices and monetization of the budget deficit as it was with the first currency crisis. In the second crisis period, adjustment was made by the rise in unemployment and the increase in the reference interest rate. Zb. rad. Ekon. fak. Rij. • 2019 • vol. 37 • no. 1 • 191-212 
Methodology
Based on the previously discussed literature, it can be observed that there is a far greater number of multi-country studies than single country studies. One of the reasons for the low number of empirical research from the standpoints of individual countries stems from insufficient data because of which early warning systems are not statistically reliable. However, panel analysis on a sample of several countries has certain shortcomings: i) the structural characteristics of different countries differ and, therefore, the foundation of the crisis may vary among different groups of countries. In addition, even if in some group of countries, the same variables have influence on the likelihood of crises, the extent of the influence may vary from one country to the other, as shown in Edison (2003) ;
ii) the predictive power of forecasts, reflected in in-sample, and out-of-sample prediction in multi-country studies, is lower than in the single country studies (Berg et al., 2005) ;
iii) different studies provide different determinants of currency crises and there is not enough concurrence on the basis of which the common causes of all currency crises could be determined. The main reasons for this are the different sample countries and/or sample periods used in various studies (Ari, 2012) ; iv) it is more likely that currency crisis determinants will remain stable over time in a particular country than in several countries, which is also one of the main criticisms of the multi-country approach (Krznar, 2004) .
Therefore, in order to determine the likelihood and causes of the currency crisis, as well as to provide adequate guidelines for prevention or mitigation of currency crises in a specific country, it is desirable to perform country-level analysis.
In this paper, we analyzed the problem of research for a period of nearly twelve years. The crisis occurrence is represented by a binary variable, whereby the binary variable takes the value one if the crisis outbreaks in the observed period and zero if there is no crisis in the observed period. Due to the dichotomous nature of the dependent variable, it is necessary to apply one of the discrete choice models. For this reason, the probit estimation technique will be applied to obtain the crisis likelihood and test the significance of the leading indicators of currency crises. The binary crisis indicator is considered as the dependent variable and is treated as an endogenous variable, which is explained by a set of macroeconomic variables (Candelon et al., 2014) .
Before model specification, it is necessary to identify the crisis episodes. Hence, the first step in building an early warning system consists in identification of crisis occurrences. Nevertheless, there is no agreement in the literature regarding definition of a currency crisis. Balaga and Padhi (2017: 98) give a broad description of the currency crisis on the basis of a comprehensive literature review: "currency crisis is a situation where there is a rapid depreciation of country's currency or a sudden depletion of foreign reserves or combination of both and/or a sharp increase in domestic interest rates as a result of speculative attack on the currency or exodus of investments in fear of depreciation". Comelli (2013: 3) defines the currency crisis as "large depreciations of the nominal exchange rate and/or extensive losses of foreign exchange reserves over a 24-month forecast horizon".
We have decided to use the definition of a currency crisis based on the idea of exchange market pressure by Girton and Roper (1977) . One of the advantages of the exchange market pressure definition of crises is that it allows the analysis of speculative attacks under both fixed and flexible exchange rate regimes (Peltonen, 2006) . Most of the authors agree that the currency crisis occurs in a situation when the EMP index exceeds a certain threshold value. The EMP index is calculated as follows:
where:
EMP t -exchange market pressure index, The value of the weight is determined as the ratio of the standard deviation of the rate of change in the nominal exchange rate of the Serbian dinar against the euro and the standard deviation of the rate of change in foreign currency reserves at the monthly level. The EMP index indicates the occurrence of a currency crisis when its value is 1.5 or 2 standard deviations beyond its mean, signifying 'episodes of lower size' and 'major episodes' (Anastasatos and Davidson, 2004) . In our study, we have chosen a lower limit, i.e., stricter criteria (1.5 standard deviations). The obtained EMP index represents a binary crisis with the value one in the occurrence of crisis, and zero otherwise.
When the crisis variable is defined, it is possible to continue with the model development. In this study, probit estimation technique will be applied. Contrary to the simple linear probability model, the probit model is characterized by a nonlinear Zb. rad. Ekon. fak. Rij. • 2019 • vol. 37 • no. 1 • 191-212 relationship between independent variables and dependent variable. Dependent variable has a dichotomous nature, therefore it has two possible outcomes zero and one. Let P (Y i = 1) be the probability of a currency crisis occurrence at the time t. The probability that Y i = 1 is equivalent to the probability that the disturbance term will take a value higher than the negative value of the deterministic part of the linear probability model (Krznar, 2004) :
where F is the cumulative distribution function of the standard normal distribution. Thus, the final form of the probit model is obtained (Krznar, 2004) :
where t is random variable which follows standardized normal distribution and denotes disturbance term, F(.) represents standardized normal distribution and j(.) denotes corresponding density function.
The estimation of probit regression parameters is done using the Maximum Likelihood method which evaluates the parameters by maximizing the probability function. Probit method has several advantages (Ari, 2012) : it evaluates all early warning indicators at the same time and detects the marginal contribution of each indicator, which then allows the elimination of the irrelevant ones from the analysis, and also provides standard statistical tests that evaluate robustness of the results. Nevertheless, bearing in mind the non-linear nature of the model, the challenge is to interpret the estimated coefficients of the predictors.
The next step in the model development is the selection of data. In this study, we have used monthly data over the period from January 2007 Since monthly data were not available for the gross domestic product (GDP) variable, they are obtained by interpolation using the cubic spline method. The interpolation of the data was conducted based on the available quarterly data. Ivana Marjanović, Milan Marković • Determinants of currency crises in the Republic of Serbia Zb. rad. Ekon. fak. Rij. • 2019 • vol. 37 • no. 1 • 191-212 201 The empirical model should identify the key determinants of currency crises in the Republic of Serbia. A set of economic indicators is selected based on the previous literature. The model is specified as follows:
where Y t represents dichotomous dependent variable (crisis variable), β 0 denotes intercept term and β 1 , β 2 , β 3 , β 4 , β 5 , β 6 , β 7 , β 8 represent estimated effects.
The specified model employs eight explanatory variables. Following the approach presented by Ari and Cergibozan (2018) , the selected explanatory variables can be classified into three categories: macroeconomic variables (M2FER, BELEX and IND), variables that represent external vulnerability (CAGDP, EXP, IMP and RERM) and variables that represent financial liberalization and banking-sector vulnerability (PORTINV). In this way, the mayor causes of all three generations of currency crises are covered.
M2FER represents the broad money M2-to-foreign exchange reserves ratio. M2FER assess the capability of the central bank's reserves to meet the liabilities of the banking sector. The increase in this ratio is considered as a signal of increased likelihood of the crisis. The main reason for this is that just before the crisis, there is a possibility that the central bank is going to sell a considerable quantity of official reserves. Also, instantaneously after the crisis, the investors will start to convert their savings into a foreign currency. In other words, the increase in this ratio caused by a loss of foreign exchange reserves of the central bank or by excessive monetary expansion is probable to amplify the likelihood of crises since the central bank is not able to cover the demand of depositors who want to convert their domestic currency into a foreign currency in the aftermath of the crisis (Ari and Cergibozan, 2018) . This variable is frequently considered as one of the possible determinants of currency crises. Positive influence of this measure on the crisis likelihood is shown in Berg and Pattillo (1999) , Tamgac (2011) , Glick and Hutchison (2000) and Ari and Cergibozan (2018) . Therefore, the positive impact of this variable on the probability of the crisis is expected.
BELEX signifies the stock market index and it shows the performance of entities whose shares are quoted on the Serbian stock market. In addition to showing the state of the financial market, it indicates the degree of development of the entire economy. The reduction in the value of this index may signify current or probable economic slowdown. On the other hand, the downfall of the stock market indicates an upcoming crisis. Hence, there is a negative relation between the value of the stock exchange index and the probability of crisis, as shown in Budsayaplakorn et al. (2010) . Consequently, we expect evidence of a negative correlation between BELEX and the crisis likelihood.
IND stand for industrial production index and it indicates the strength of the real sector. The growth of the industrial production points to the strengthening of the economy, which positively influences on investment decisions, leads to an increase in capital inflows and reduces the pressure on domestic currency. It is therefore expected that the growth of industrial production reduces the probability of a crisis (Ari and Cergibozan, 2018; Ari, 2012) .
CAGDP represents the current account balance as a percentage of GDP and shows country's level of international competitiveness. The existence of outsized negative current account balance (current account deficits) indicates elevated degree of vulnerability. When the deficit exceeds a certain level, market participants may estimate that the deficit is unsustainable and assume currency depreciation (Licchetta, 2011) . Therefore, the negative influence of this indicator is expected since the higher value of the surplus indicates the lower probability of the crisis, which is demonstrated in Bucevska (2011) , Licchetta (2011) and Cuaresma and Slacik (2009) .
EXP denotes export growth. The decline in export growth may signify a decrease in competitiveness in the international goods market, which may be due to an overvalued domestic currency (Al-Assaf et al., 2013) . In addition, the decline in exports compromises a country's capability to earn foreign exchange to finance an existing current account deficit (Bucevska, 2011) . Also, currency crises are closely associated with overvalued real exchange rates, and therefore exports are expected to decline before the crisis (Brüggemann and Linne, 1999) . Accordingly, the decline in export growth increases the crisis potential, which is proven by Budsayaplakorn et al. (2010) , Zhao et al. (2014) , Glick and Hutchison (2000) and Al-Assaf et al. (2013) . Consequently, we expect to find the evidence of a negative relation between the increase in exports and the likelihood of a crisis.
IMP signifies import growth. The augmentation of import growth could suggest that the exchange rate is overvalued. As a consequence, a decline in competitiveness and a worsening in the current account position is expected (Al-Assaf et al., 2013) . It creates an opportunity for speculative attacks on the currency, too. Therefore, the increase in imports indicates a higher probability of a currency crisis, as demonstrated in Jacobs and Kuper (2005) . So, a positive relation is expected.
RERM represents real exchange rate misalignment. This indicator has been determined as the real exchange rate deviation from its simple linear trend. RER is determined using the equation
where NER represents nominal exchange rate, P EU and P SER represent consumer price indexes in the EU and Serbia, respectively. The linear trend represents the type of a simple regression model where the independent variable denotes a series of equally 203 spaced numbers. An overvaluation of domestic currency has several directions of action. Although short-term capital should be attracted, there may also be a reduction in the country's international competitiveness, which may create unsustainable external deficits (Ari and Cergibozan, 2018) . Therefore, a positive relation is expected since an overvalued domestic currency would indicate an increase in the crisis probability, as shown in Berg and Pattillo (1999) and Ari and Cergibozan (2018) .
PORTINV denotes portfolio investments and this indicator is used as a proxy for financial liberalization, which is considered as one of the key determinants of the crises according to the second, and especially, third generation models (Radelet and Sachs, 1998) . Financial liberalization causes the vulnerability of the domestic economy. It is especially dangerous too rapid liberalization of economies with underdeveloped financial markets. However, since there is evidence of a positive correlation between portfolio investments and crises probability (Ari and Cergibozan, 2018) , and also evidence of a negative relation (Feridun, 2008) , the expected influence cannot be anticipated.
Empirical data and analysis
The values of the dependent variable described in the methodological part will first be displayed. Values above 0.0490 indicate periods with a currency crisis. Since the end of 2013, a very stable period has been noticed, without any episodes of currency crises. After that follows a graphical presentation of the variables which were included in the EMP index. Zb. rad. Ekon. fak. Rij. • 2019 • vol. 37 • no. 1 • 191-212 Zb. rad. Ekon. fak. Rij. • 2019 • vol. 37 • no. 1 • 191-212 205 Another significant issue that should be consider is related to time series properties of the variables, since the discrete choice models require stationary variables (Peltonen, 2006) . For this reason, the standard univariate augmented Dickey-Fuller test and the Phillips-Perron unit-root test were conducted. The test results indicate that for all variables, except BELEX and M2FER ratio, the null hypothesis of a unit root was rejected at a minimum of 10% significance level. BELEX and M2FER represents I (1) series and their first differences are stationary. Consequently, after differentiation the assumption of the stationarity of all variables in the analysis is fulfilled. Results of the estimated probit model are shown in the Table 1 . LR statistics used to test the joint null hypothesis that all the slope coefficients except the constant are zero is rejected at significance level of 1% (LR chi2 (7) = 21.77, Prob > chi2 = 0.0028). The value of McFadden R 2 shows reasonably good goodness-of-fit of the model (0.3571). Zb. rad. Ekon. fak. Rij. • 2019 • vol. 37 • no. 1 • 191-212 
Results and discussion
According to the EMP index, for the observed period there were 8 crisis periods (November 2007 , January, October and November 2008 , January 2009 , June 2011 , February and May 2012 . The results in Table 1 mainly provide support to previous findings in empirical literature on currency crises. Consistent with the estimated model, there are several leading indicators of currency crises. The overvaluation of the exchange rate has been one of the causes of the currency crises in the Republic of Serbia. This finding is in accordance with our expectations. The current account balance also has an important role in the currency crises occurrence. The higher value of surplus indicates the lower probability of the crisis. The main indicator of the crisis is precisely tied to this indicator. This is in line with our anticipations. The stock market index has a negative influence on the likelihood of a currency crisis, meaning that the increase in the stock market index value indicates the lower probability of the currency crisis. This is also in accordance with the results from the previous literature. However, our finding shows that the increase in imports reduces the probability of the currency crisis, which is contrary to the results from the previous literature where the growth of imports (due to greater competitiveness of foreign goods on the domestic market caused by the weakening of their currency) influences the diversion of demand to foreign products, leading to a reduction in gross domestic product, the growth of the exchange rate and the reduction of foreign exchange reserves. In practice, another transmission channel has appeared.
Most of the crisis periods are related to the emergence and turbulence of the last major world crisis since the end of 2007. It was precisely during this period that currency crises were much stronger than the remaining three periods during 2011 and 2012, when there were certain macroeconomic problems caused by poor economic policy. Shortly thereafter, economic stabilization measures were undertaken with a view to regulating public finances, as well as certain structural reforms. Managing a moderately restrictive fiscal policy has allowed the relaxation of monetary policy measures, and there has also been a stabilization of inflation and exchange rate.
In relation to the early warning model for the crises, CAGDP, RERM, BELEX and IMP are variables that have shown a significant impact on the outbreak of the currency crisis. In order to improve the current account of the balance of payments, it is necessary to actively encourage production and exports, for example ICT and agriculture, which are not import dependent sectors. The upward conjuncture will also contribute to the BELEX index to move in the desired direction, as one of the indicators of economic activities of market entities. Another indication of external vulnerability and acting on the expectation of speculators is RERM. Overvalued currency may be a signal to short-term speculative capital that the central bank will not be able to defend the exchange rate with foreign exchange reserves and will have a strong depreciation of the national currency. However, the policy of the National Bank of Serbia in the past 6 years has shown good results in terms of reducing inflationary expectations and strengthening foreign reserves, by conducting a stable foreign exchange rate policy that is appropriate for importers and exporters. Also, the improved macroeconomic position and favorable expectations created will enable a more relaxed monetary and fiscal policy. Although the overvalued currency increases the possibility of a currency crisis, the depreciation of the national currency in the Republic of Serbia is rapidly transferred to inflation, which reduces the real exchange rate and competitiveness of exports. Another reason that supports the current policy of the exchange rate is the structural characteristics of the Serbian economy and the fact that depreciation of the domestic currency can significantly increase the costs in the export sector. Based on results, we think that external shocks have a dominant influence on the possibility of a currency crisis. Compared to previous research at the world level, most analyzed variables showed the expected impact, except for exports and imports. Unlike exports, the growth of imports is a statistically significant indicator and we believe that due to the high import dependence of the most important export sectors of the Serbian economy, there was a negative correlation between the growth of imports and the likelihood of the occurrence of the currency crisis. In fact, the decrease in imports will increase the likelihood of the currency crisis, as production and exports will be significantly reduced due to the lack of adequate domestic substitutes.
Conclusions
This paper aimed to present the main determinants of currency crises from the recent episodes of currency crises in the Republic of Serbia. Based on an ex post analysis, using probit technique, it has been established that in the predictions of future currency crises an important role is played by the unfavorable movement of variables indicating external vulnerability (current account deficits in relation to the GDP, imports, real exchange rate misalignment). The results of our study show that the currency crisis in the Republic of Serbia is the most favorable to the type of currency crisis according to which the events from the external environment (taking into account the explanatory, statistically significant variables) are dominant. From this it can be seen that the basic hypothesis of research, which is given in the introductory remarks, is confirmed. Economic policy measures must be aimed at stimulating exports and reducing the import dependence of the economy (primarily from energy sources and inputs in the machinery and industry of transport vehicles), which in turn will stimulate the growth of gross domestic product. Bearing in mind that the model has shown that the increase in imports reduces the likelihood of currency crises in the Republic of Serbia (which is a novelty compared to studies undertaken in the case of other countries, both developed and developing countries), for future research it is necessary to examine in more detail the connection between this and the fact that there is a high import content of exports of the Republic of Serbia. Our study faces with some limitations. Firstly, although the model contains several Zb. rad. Ekon. fak. Rij. • 2019 • vol. 37 • no. 1 • 191-212 variables which are selected based on the findings in the previous studies, there is a possibility that some relevant variables are omitted. This primarily refers to data from the financial sector (for example, domestic credit data) which were available for a shorter period of time and it was not possible to make their inclusion in the analysis without reducing the number of observations and jeopardizing the prediction power of the model. Secondly, the specified probit model observes the currency crisis as an explicit episode in time, disregarding the dynamic nature of crisis. Thirdly, the variables used in the model are economic indicators which are analyzed individually. Yet, some combinations of indicators may be better predictors of the currency crisis. Despite the above mentioned limitations, we believe that the estimated probit model has good predictive power of the currency crisis occurrence in the Republic of Serbia, with reasonably good goodness-of-fit. The specified model represents the basis for creation of a more comprehensive model that will include more variables, particularly institutional and political variables.
